1. Introduction {#sec0005}
===============

Duodenal diverticula are most often found in the second portion of the duodenum adjacent to the ampulla of Vater. These diverticula are pseudo-diverticula consisting of outpouchings of the mucosa, which lack the muscular layer. When these diverticula are located within 2--3 cm of the ampulla of Vater, they are termed periampullary diverticula (PAD) \[[@bib0005]\]. PAD is usually asymptomatic; however, in rare instances, diverticular inflammation leads to pancreaticobiliary complications \[[@bib0010]\]. Obstructive jaundice can develop secondary to periampullary diverticula without choledocholithiasis in the setting of Lemmel syndrome \[[@bib0015]\]. We present a case of Lemmel syndrome with pancreaticobiliary maljunction. Informed consent was obtained from the patient for the publication of this report. This work is reported in line with the SCARE criteria \[[@bib0020]\] for case report publication.

2. Case presentation {#sec0010}
====================

An 81-year-old previously healthy woman presented to the emergency department of our hospital without any significant past medical history. She had general fatigue, BT 38.8 degree, and right hypochondoralgia, and was admitted to our hospital. The patient denied any nausea, vomiting, melena, hematochezia, or hematemesis. A physical examination revealed no particular findings; jaundice was not observed. A laboratory analysis revealed that her hemoglobin and bilirubin metabolites were normal, but her white cell count (\<9300) was 27,000/μl, and her CRP level (\<0.3) was 8.87 mg/dl. Furthermore, her serum aspartate aminotransferase (AST \< 40) was 337 U/L, her alanine transaminase (ALT \< 45) level was 143 U/L, her amylase level (\<129) was 1100 U/L, and her total bilirubin level (\<1.1) was 1.0 mg/dl. Plain computed tomography of the abdomen and pelvis revealed a periampullary duodenal diverticulum with surrounding inflammatory changes, and we diagnosed acute pancreatitis and cholangitis ([Fig. 1](#fig0005){ref-type="fig"}). The next day, contrast-enhanced computed tomography (CT) of the abdomen and pelvis revealed slight dilation of the common bile duct (CBD) and a huge periampullary diverticulum containing fluid with wall thickening, mucosal enhancement and surrounding inflammatory changes consistent with duodenal diverticulitis ([Fig. 2](#fig0010){ref-type="fig"}). She was diagnosed as pancreatitis quantifying a severity score of "low grade pancreatitis" according to diagnosis criteria; Tokyo Guideline 2018 \[[@bib0025]\] and cholangitis quantifying a severity score of "low grade cholangitis" according to diagnosis criteria; Revision of the Atlanta classiﬁcation and deﬁnitions \[[@bib0030]\]. The patient was subsequently classified as nil per os (NPO). She completed a 12-day course of intravenous antibiotics with ampicillin and sulbactam and her symptom, inflammatory reaction and liver function were gradually improved. One week later, CT revealed a significant improvement of the inflammation ([Fig. 3](#fig0015){ref-type="fig"}). After restarting oral intake, her symptoms were exacerbated. Endoscopic retrograde cholangio-pancreatography (ERCP; [Fig. 4](#fig0020){ref-type="fig"}) and magnetic resonance cholangiopancreatography (MRCP; [Fig. 5](#fig0025){ref-type="fig"}) revealed pancreaticobiliary maljunction and a periampullary diverticulum. Under a diagnosis of Lemmel syndrome with pancreaticobiliary maljunction complicated by acute pancreatitis and cholangitis, we performed extrahepatic bile duct resection with cholecystectomy, hepaticojejunostomy, resection of the diverticulum and papilloplasty. The operation time was 230 min, and the estimated blood loss was 200 ml. Histology revealed no atypical cells in the gallbladder and the CBD. The patient's postoperative course was uneventful and was discharged 20 days after surgery. She remains well at 5 months after surgery.Fig. 1Plain axial CT of the abdomen and pelvis.Plain axial CT of the abdomen and pelvis demonstrated (A) inflammatory changes around the pancreatic head and large periampullary diverticulum (arrowhead). (B) A coronal slice showing no inflammatory changes around the pancreatic body and tail.Fig. 1Fig. 2Contrast-enhanced axial and coronal CT of the abdomen and pelvis.Contrast-enhanced CT demonstrated (A) slight dilation of the CBD (arrowhead). (B) A coronal slice showing a large periampullary diverticulum containing fluid with wall thickening, mucosal enhancement, and surrounding inflammatory changes consistent with duodenal diverticulitis (arrowhead).Fig. 2Fig. 3Contrast-enhanced axial CT of the abdomen and pelvis.Contrast-enhanced CT demonstrated a significant improvement of the inflammation in the pancreatic head (A) and body and tail of the pancreas(B).Fig. 3Fig. 4ERCP.ERCP revealed pancreaticobiliary maljunction and a periampullary diverticulum.Fig. 4Fig. 5MRCP.ERCP revealed pancreaticobiliary maljunction.Fig. 5

3. Discussion {#sec0015}
=============

Primary or true duodenal diverticula represent mucosal outpouchings devoid of muscle layer. Duodenal diverticula are classified based on their location. Among the different types of duodenal diverticula, periampullary duodenal diverticula are the most common \[[@bib0035]\]. The majority of periampullary diverticula are asymptomatic; however, biliopancreatic complications such as recurrent biliary calculi, obstructive jaundice, cholangitis, acute or chronic pancreatitis can result from mechanical compression by a large, distended due to poorly emptying diverticulum or due to motility dysfunction of the sphincter of Oddi, reflux of intestinal content into the ducts and bacterial overgrowth \[[@bib0040]\]. Complications related to inflammation such as diverticulitis, hemorrhage, perforation or fistula formation may also occur \[[@bib0005],[@bib0045], [@bib0050], [@bib0055], [@bib0060]\]. These complications can result from mechanical compression by a large diverticulum that is distended due to poor emptying or due to motility dysfunction of the sphincter of Oddi, reflux of the intestinal content into the ducts and bacterial overgrowth \[[@bib0065],[@bib0070]\].

Lemmel syndrome was ﬁrst described in 1934 by Lemmel as obstructive jaundice caused by periampullary duodenal diverticulum in the absence of choledocholithiasis or neoplasm \[[@bib0035]\]. Imaging studies, such as CT, MRCP, and barium studies, are essential for diagnosing this condition. On CT and MRCP, PAD may appear as thin-walled cavitary lesions on the wall of the second portion of the duodenum. Barium studies show the PAD with contrast-ﬁlled outpouching that arises from the wall of the descending duodenum \[[@bib0035]\]. Sometimes these diverticula can be filled with fluid and misdiagnosed as a pancreatic abscess, cystic neoplasm in the pancreatic head, or metastatic lymph node \[[@bib0075]\]. In cases of biliary obstruction, excision of the diverticulum is an appropriate procedure; however, this can be difficult and is associated with significant mortality and morbidity \[[@bib0080]\]. Endoscopic sphincterotomy or stenting are reasonable alternatives in high-risk patients \[[@bib0085], [@bib0090], [@bib0095]\], although the failure and complication rates are considerable as the papilla is most often located in or adjacent to the diverticulum \[[@bib0100]\]. In this case, we incised the anterior wall of the papilla for 2 cm and approximated its mucosal surfaces with non-absorbable suture as papilloplasty for chronic pancreatitis prevention \[[@bib0105]\].

4. Conclusions {#sec0020}
==============

We reported a successfully treated case of Lemmel syndrome with pancreaticobiliary maljunction by extrahepatic bile duct resection with cholecystectomy, hepaticojejunostomy, and papilloplasty.
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